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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 , 3-6, 12-14, 17, 21 and 23 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Shue et al., US patent No. 5,970,378. 

Regarding claim 1, Shue teaches (figs. 1-5) a semiconductor device having a first 
layer (20c) underlying a second layer (28a, 28b), the method comprising: forming a glue 
layer (22a", 22b M ) on the first layer (20c); performing an inter-treatment (24, 26) on the 
glue layer (22 M ); wherein the inter-treatment affects the upper and lower surfaces of the 
glue layer and improves an adhesive interface between the glue layer and the first layer 
(col. 7, lines 30-42), since layer 22" is exposed to the plasma treatment the upper and 
lower surface of 22 are affected); and depositing the second layer (28a, 28b) directly 
onto the upper surface of the inter-treated glue layer (22"), wherein the inter-treated 
glue layer improves the adhesion between the first (20c) and the second layers 
(28a,28b), wherein the second layer is a metal layer (col. 7, lines 30-42). 

The limitations of "a method for increasing a time dependent dielectric 
breakdown lifetime of a semiconductor device" is not given patentable weight because a 
recitation of the intended use of the claimed invention must result in a structural 
difference between the claimed invention and the prior art in order to patentably 
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distinguish the claimed invention from the prior art. If the prior art structure is capable of 
performing the intended use, then it meets the claim. In a claim drawn to a process of 
making, the intended use must result in a manipulative difference as compared to the 
prior art. See In re Casey, 152 USPQ 235 (CCPA 1967) and In re Otto, 136 USPQ 458, 
459 (CCPA 1963). Furthermore since Shue teaches the same claimed process, Shue's 
process is inherently capable of increasing a time dependent dielectric breakdown 
lifetime of the semiconductor device. 

Regarding claim 3, Shue teaches the entire claimed process of claim 1 above 
including the inter-treatment on the glue layer includes applying plasma to the glue layer 
(col. 6, lines 15-35 and lines 44-50). 

Regarding claim 4, Shue teaches the entire claimed process of claim 1 above 
including selecting a reacting gas, a process time, a process temperature, a process 
pressure, and a reacting gas flow (refer to col. 6, lines 15-65). Shue teaches performing 
plasma treatment on the layer using different gases at certain plasma energy. Therefore 
Shue's process inherently requires adjusting reacting gas flow as indicated by the 
chemical formal, chamber temperature and process time. 

Regarding claim 5, Shue teaches the entire claimed process of claim 1 above 
including the selected reacting gas is a hydrogen based gas (col. 6, lines 15-20). 

Regarding claim 6, Shue teaches the entire claimed process of claims 1 and 4 
above including the selected reacting gas is a helium based gas (col. 6, lines 51-65). 

Regarding claim 12, Shue teaches (figs. 1-5) a method comprising: depositing a 
dielectric layer (20c), depositing a glue layer (22") on the dielectric layer (20c); selecting 
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a plasma treatment process (col. 6, lines 15-65); and applying the selected treatment 
process to affect the upper and lower surfaces of the glue layer (col. 7, lines 33-42, 
since layer 22" is exposed to the plasma treatment the upper and lower surface of 22" 
are affected); forming a metal layer (28a, 28b) directly on the upper surface of the glue 
layer (22"), wherein the treatment process enhances an adhesiveness between the 
dielectric layer (20c) and the metal layer (28a, 28b, col. 7, lines 33-42). 

The limitation of "a method for increasing a dielectric breakdown lifetime of a 
semiconductor device" is not given patentable weight because a recitation of the 
intended use of the claimed invention must result in a structural difference between the 
claimed invention and the prior art in order to patentably distinguish the claimed 
invention from the prior, art. If the prior art structure is capable of performing the 
intended use, then it meets the claim. In a claim drawn to a process of making, the 
intended use must result in a manipulative difference as compared to the prior art. See 
In re Casey, 152 USPQ 235 (CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 
1963). Furthermore since Shue teaches the same claimed process, Shue's process is 
inherently capable of increasing a time dependent dielectric breakdown lifetime of the 
semiconductor device. 

Regarding claim 13, Shue teaches the entire claimed process of claim 1 above 
including the glue layer (22") with a certain thickness. 

The limitation "the selected thickness is based at least partially on a desired 
electrical property of the glue layer" is not given patentable weight because the feature 
does not add anything to the process of forming the glue layer. Furthermore since Shue 
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is concerned with forming interconnection structure therefore Shue's process is 
inherently concerned with finding the desired electrical property of the glue layer. 

Regarding claim 14, Shue teaches the entire claimed process of claim 1 above 
including adjusting a property of the selected treatment process based on the selected 
thickness of the glue layer. 

Shue teaches forming the treatment over a certain depth of the glue layer. 
Therefore Shue is inherently capable of adjusting a property of the selected treatment 
process based on the selected thickness of the glue layer. 

Regarding claim 17, Shue teaches the entire claimed process of claims 1 and 12 
above including the selected process is the plasma treatment process, and wherein a 
reacting gas to be used in the plasma treatment process is hydrogen based gas (col. 6, 
lines 15-20). 

3. Claims 21 , 23 and 25 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Dixit et al., US patent No. 6,355,558. 

Regarding claim 21 , Dixit teaches (fig. 2C) forming a first metal layer (42); 
forming a glue layer (44, wetting layer, same as a glue layer, refer to col. 4, lines 45-46, 
states layer 44 also acts a wetting/nucleation layer for subsequent metallization) on the 
first metal layer (202); performing an inter-treatment on the glue layer to alter upper and 
lower surfaces of the glue layer for improved adhesiveness (col. 4, lines 52-62); and 
forming a second metal layer (46) on the upper surface of the glue layer (44) such that 
an interface is formed directly between metal of the metal layer and the upper surface of 
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the glue layer (an interface between the second metal layer and the upper surface of 
the glue layer is inherently formed). 

The limitations of "a method for improving an interface in a semiconductor 
device" is not given patentable weight because a recitation of the intended use of the 
claimed invention must result in a structural difference between the claimed invention 
and the prior art in order to patentably distinguish the claimed invention from the prior 
art. If the prior art structure is capable of performing the intended use, then it meets the 
claim. In a claim drawn to a process of making, the intended use must result in a 
manipulative difference as compared to the prior art. See In re Casey, 152 USPQ 235 
(CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 1963). Furthermore since Dixit 
teaches the same claimed process, Dixit's process is inherently capable of improving an 
interface in a semiconductor device. 

Regarding ciaim 23, Dixit teaches the entire claimed process of claim 21 above 
including the inter-treatment includes using plasma (col. 4, lines 52-62). 

Regarding claim 25, Dixit teaches (fig. 2C) forming a first metal layer (42); 
forming a glue layer (44, wetting layer, same as a glue layer, refer to col. 4, lines 45-46, 
states layer 44 also acts a wetting/nucleation layer for subsequent metallization) directly 
on the first metal layer (42); performing an inter-treatment on the glue layer to alter 
upper and lower surfaces of the glue layer (col. 4, lines 52-62) for improved 
adhesiveness, and forming a second metal layer (46) on the upper surface of the glue 
layer (44). 
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The limitations of "a method for improving an interface in a semiconductor 
device" is not given patentable weight because a recitation of the intended use of the 
claimed invention must result in a structural difference between the claimed invention 
and the prior art in order to patentably distinguish the claimed invention from the prior 
art. If the prior art structure is capable of performing the intended use, then it meets the 
claim. In a claim drawn to a process of making, the intended use must result in a 
manipulative difference as compared to the prior art. See In re Casey, 152 USPQ 235 
(CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 1963). Furthermore since Dixit 
teaches the same claimed process, Dixit' s process is inherently capable of improving an 
interface in a semiconductor device. 

Claim Rejections - 35 USC § 103 
A. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shue in 
view of Cox et al. US patent No. 5,851 ,927. 

Shue teaches substantially the entire claimed process of claim 1 above except 
explicitly stating performing a pre-treatment on the first layer before forming the glue 
layer. 
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It is conventional and also taught by Cox performing a pre-treatment process on 
a silicon nitride film (col. 3, lines 15-32) in order to promote adhesion between the 
silicon nitride layer and subsequent layers. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the pretreatment process taught by Cox in the 
method of Shue in order to promote adhesion between the first layer and the glue layer. 
6. Claims 7 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shue. 

Regarding claim 7, Shue teaches substantially the entire claimed process of 
claims 1 and 4 above except explicitly stating that the selected process time is between 
approximately 1 and 100 seconds, the selected process temperature is between 
approximately 200 and 400° C, the selected process pressure is between approximately 
0.5 and 10 torr, and the selected reacting gas flow is between approximately 100 and 
2500 seem. 

Parameters such as process time, temperature, pressure and reacting gas flow 
in the art of semiconductor manufacturing process are subject to routine 
experimentation and optimization to achieve the desired film quality during device 
fabrication. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made adjust the process time, temperature, pressure and flow as 
claimed in the process of Shue in order to form a high quality glue layer. 
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Regarding claim 15, Shue teaches substantially the entire claimed process of 
claims 1 and 14 above except explicitly stating duration of the selected treatment 
process. 

Parameters such as process time are subject to routine experimentation and 
optimization to achieve the desired film quality during device fabrication. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made adjust the process time as claimed in the process of Shue 
in order to form a high quality glue layer. 

7. Claims 8-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shue in view of Murokh et aL US patent No. 5,798,146. 

Regarding claim 8, Shue teaches substantially the entire claimed process of 
claim 1 above except explicitly stating performing the inter-treatment on the glue layer 
includes directing an electron beam towards the glue layer. 

Murokh teaches (col. 1 , lines 34-46) the application of electron beam on a 
dielectric layer in order to improve to the wettability and adhesive characteristics. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the process of applying electron beam on the 
dielectric layer taught by Murokh in the process of Shue in order to improve the 
adhesive characteristics of the glue layer. 

Regarding claim 9, Shue teaches substantially the entire claimed process of 
claims 1 and 8 above including directing the electron beam towards the glue layer 
further comprises defining a process power and a dosage. Since applying electron 
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beam requires using a certain amount of process power and electron beam density, the 
combined process of Shue and Murokh inherently teaches defining a process power 
and a dosage. 

Regarding claims 10 and 1 1 , Shue teaches substantially the entire claimed 
process of claims 1 and 8 above except explicitly stating that the process power is 
between approximately 1000 eV and 8000 eV and the dosage is between approximately 
50 and 500 |iC/cm 2 

Parameters such as process power and electron beam dosage in the art of 
semiconductor manufacturing process are subject to routine experimentation and 
optimization to achieve the desired film quality during device fabrication. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made adjust the process power and beam dosage as claimed in 
the process of Shue in order to order to improve the adhesive characteristics of the glue 
layer. 

8. Claims 16 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shue in view of You et al. US patent No. 6,271,273. 

Regarding claim 16, Shue teaches the entire claimed process of claims 1 and 12 
above except explicitly stating that selecting a material for forming the glue layer, 
wherein the material is selected from the group selected from the group consisting of 
SiN, silicon dioxide, SiCH, SiCN, and SiCO. 

You teaches the use of material such as silicon nitride, titanium nitride as 
adhesion layers in the process of forming vias and trenches (col. 16, lines 54-67). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to replace the titanium nitride glue layer taught by Shue with silicon 
nitride as taught by You in order form interconnect structures. 

Regarding claim 24, Shue teaches substantially the entire claimed process of 
claim 21 above except explicitly stating that selecting a material for forming the glue 
layer, wherein the material is selected from the group selected from the group 
consisting of SiN, silicon dioxide, SiCH, SiCN, and SiCO. 

You teaches the use of material such as silicon nitride, titanium nitride as 
adhesion layers in the process of forming vias and trenches (col. 16, lines 54-67). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to replace the titanium nitride glue layer taught by Shue with silicon 
nitride as taught by You in order form interconnect structures. 

Response to Arguments 

9. Applicant's arguments with respect to claims 1-17 and 21 , and 23-24 have been 
considered but are moot in view of the new ground(s) of rejection. 
Applicant's arguments filed 10/4/2006 have been fully considered but they are not 
persuasive. Applicant argues the structure of Dixit et al. teaches glue layer (42) and 
teaches a barrier layer formed on the glue layer. However, Dixit teaches later 44 as 
wetting layer, same as a glue layer, (refer to col. 4, lines 45-46, states layer 44 also acts 
a wetting/nucleation layer for subsequent metallization) formed on layer (42). The 
reference by Dixit reads on the claimed invention forming (fig. 2C) a first metal layer 
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(42); forming a glue layer (44, wetting layer, same as a glue layer, refer to col. 4, lines 
45-46, states layer 44 also acts a wetting/nucleation layer for subsequent metallization) 
directly on the first metal layer (42); performing an inter-treatment on the glue layer to 
alter upper and lower surfaces of the glue layer (col. 4, lines 52-62) for improved 
adhesiveness, and forming a second metal layer (46) on the upper surface of the glue 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
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layer (44). 



Conclusion 
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